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We claim: 

1 . A method of adhering a'fromolecule to a substrate, comprising treating 
the substrate with 1 ) a surfactant compound and 2) a biomolecule. 

2. The method of cljum 1 wherein the surfactant compound is not 
covalently linked to the substrate. 



jJ^qJk y 3. The method of claim 1 or 2 wherein the surfactant compound 

^comprises one or moreXhydrophobic regions and one or more hydrophilic regions. 

4. The methoti of any one of claims 1 through 3 wherein the surfactant 
compound comprises one or more hetero atoms. 

5. The method of Wy one of claims 1 through 4 wherein the surfactant 
compound comprises one or moie alkoxy groups. 

6. The method of any one of claims 1 through 5 wherein the surfactant is 
a polymeric material. 



7. The methockof any one of claims 1 through 6 wherein the surfactant 
has a molecular weight of acMeas^ about 1,000. 

8. The method of ar^y one of claims 1 through 7 wherein the surfactant is 
a polyalkyl oxide. 



T^T/^ 9. TheVnethod of any one of claims 1 through 8 wherein the surfactant 

/ \ 

comprises polyethyletie oxide units. 



10. The methockof any one of claims 1 through 9 wherein the surfactant 
comprises polyC3_2oalkyl oxiHe units. 
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1 1 . The method of anyone of claims 1 through 9 wherein the surfactant 
comprises polyC3-i2alkyl oxide units. 

12. The method of an^ime-ef claims 1 through 9 wherein the surfactant 
comprises polypropylene oxide units. 



^jO^Qu) "y* 13 - \lie method of any one of claims 1 through 12 wherein the surfactant 
comprises thiol groups. 



\ 

14. The method of apy one of claims 1 through 12 wherein the surfactant 
comprises alkylthio groups. 

15. The method of an^ one of claims 1 through 14 wherein the surfactant 

16. The method of any olpe of claims 1 through 12 wherein the surfactant 
is a Pluronic or Tween material. 



^ ^ Tne mem "4 of 311 v one °f claims 1 through 17 wherein the surfactant 

is in a defined patterned on\he substrate, with selective substrate areas bared of the 
surfactant. 



18. The method of any\>ne of claims 1 through 17 wherein the 
biomolecule resides on substrate areas bared of the surfactant. 

19. The method of any one oKclaims 1 through 18 wherein an applied 
layer of the surfactant is exposed to patterned radiation to define a desired pattern of 
the surfactant layer. 

20. The method of claim W wherein the biomolecule selectively adheres to 
substrate regions bared of the surfacmprHhrough the exposure. 
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21 . The method of any one of claims 1 through 20 wherein a network of 
microchannels positioned onlthe substrate define selected areas of deposition of the 
biomolecule. 

22. The method of aWy one of claims 1 through 16 wherein a selected 
pattern of the surfactant or biomolecule is defined by physical treatment of the 
substrate. 



23. The method of claim 22 wherein the physical treatment comprises a 
stamping process, microfluidics, photolithography, microcontact printing, nanopen 
lithography, subtraction active devices or eletrophoresis. 



^AA^Q^^ The method of any one of claims 1 through 23 wherein the substrate is 
^ ^treated with a binding agent prior to treating with the biomolecule. 



25. The methcfln of claim 24 wherein the binding agent comprises a protein. 

V 

26. The method of anyume of claims 1 through 25 wherein the 
biomolecule is selected from peptides^pQlypeptides, nucleic acids, nucleic acid 
binding partners, proteins, receptors\ antibodies, enzymes, carbohydrates, oligo 
saccharides, polysaccharides, cellsvP^lTaggregagates, cell components, lipids, arrays 
of ligands (e.g. non-protein ligands), liposomes, or microorganisms, e.g., bacteria, 
viruses. 



^ e metri0 ^ of c^aim 24 or 25 wherein cells bind to the binding agent. 



28. The method of claim\27 wherein the cells comprise bacterial cells, 
mammalian cells such as Chinese hamster ovary (CHO), baby hamster kidney (BHK), 
COS, human fibroblast, hematopoietic sjtern, cells, hepatocytes, and hybridoma cell 
lines; yeast; fungi; and cell lines us^f^ior expression systems such as yeast or 
Xenopus laevis oocytes. 
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29. The method of claims 1 -28, further comprising providing at least one 
additional and different biomolecule. 

30. The method of any one of claims 1 through 29 wherein the substrate 
surface comprises a polymer. 

31 . The method of anv one of claims 1 through 30 wherein the substrate 
surface comprise glass. 

r 

32. A method of adhering a biomolecule to a substrate, comprising: 

a) providing a binding a^ent onto a template having a desired pattern; 

b) contacting the temp^te with the substrate so that the binding agent is 
transferred to the substrate in a pattern corresponding to the template; 

c) providing a rien-sidhesive agent to the substrate having the bindging 
agent pattern thereon, wherpir/the non-adhesive agent adheres to the substrate area 
not comprising the bindingyag^nt; 

d) providin^fjiomolecules to the substrate, wherein the biomolecules 
adhere to the binding agent but not the non-adhesive agent. 



33. TJ*6 method of claim 32 wherein the binding agent comprises a protein 
capable of ao^fering to the biomolecule. 



34. The method of claim 32 or 33 wherein the non-adhesive agent 
comprises a surfactant compound. 

35. The method of any one of claims 32 through 34 wherein the 
biomolecule are cells. 

36. The method of claims 32 through 35, further comprising providing at 
least one additional and different biomolecule. 



37. 



A method of adhering ^^omolecule to a substrate comprising: 
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a) providing a surfactant onto template; 

b) contacting the template with the substrata so that the surfactant is 
transferred to the substrate in a pattern correspondina/io the template; 

c) providing a binding agent to the sub^rate having the surfactant pattern 
thereon, wherein the binding agent adheres to the/substrate area not comprising the 
surfactant; 

d) providing a non-adhesive agent to the surface having the pattern of 
hydrophilic and hydrophobic agents thereon; 

e) providing a binding ^j/ht, wherein the binding agent binds to the 
hydrophilic agent; f^J 

f) providing biomolecules to the surface, wherein the biomolecules 
adhere to binding agent but /lot the non-adhesive agent. 

38. The method of claim 37 wherein the binding agent comprises a protein 
capable of adhering to the biomolecule. 

39. The method\of any one of claims 36 and 37 wherein the biomolecule is 

a cell. 




40. The method of/any one of claims 36 through 39, further comprising 
providing at least one addi^nalWd different biomolecule. 

41 . A method of patterning a surpr?e with biomolecules comprising: 

a) providing a mask to the surface, wherein the mask has a desired pattern 
of open areas and closed areas; 

b) providing a non-a^hejive agent to the surface; 

c) providing a hireling agent; 

d) providing hiomolecules to the surface; 

wherein the biomolecules adhere to binding agent but not the non-adhesive 

agent. 
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42. The method of cTS^4l wherein the binding agent comprises a protein 
capable of adhering to the biomierjfcule. 

43. The method of claim 41 or 42 wherein the non-adhesive agent 
comprises a surfactanA compound. 

44. The metnpd/oF^ny one of claims 41 through 43 wherein the 
biomolecule is a cell. 

45. The method hf claims 41 through 44, further comprising providing at 
least one additional and different biomolecule. 

46. A device for adhering a biorrveffecule in a predetermined position 

/ 

comprising; / 

/ 

a substrate having thereon a pljirality of cytophilic regions that can adhere a 
biomolecule on the substrate by c^pphobic regions to which the biomolecules do not 
adhere contiguous with the cytopjiific regions, 

wherein the cytophobi/ regions comprise one or more surfactant compounds. 

/' 

47. The device of claim 46 wherein the surfactant compound is not 
covalently linked to the substrate. 



48. The device o^ claim 46 or 47 wherein the surfactant compound 
comprises one or more hydrophobic regions and one or more hydrophilic regions. 

49. The device of a4iv onevof claims 46 through 48 wherein the surfactant 
compound comprises one or/Tnora hetero atoms. 

50. The device of any one of claims 46 through 48 wherein the surfactant 
compound comprises one or more alkoxy groups. 
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5 1 . The device of a^iy one of claims 46 through 50 wherein the surfactant 
is a polymeric material. 

52. The device of any one of claims 46 through 5 1 wherein the surfactant 
has a molecular weight of at leas\t about 1,000. 



53. The device of any one of claims 46 through 51 wherein the surfactant 
has a molecular weight of at least about 10,000. 

i 

54. The device of any o^ie of claims 46 through 53 wherein the surfactant 
comprises polyethylene oxide units! 

\ 

55. The device of any on^ of claims 46 through 54 wherein the surfactant 
comprises polyC3-2oalkyl oxide units.\ 

56. The device of any one \f claims 46 through 54 wherein the surfactant 
comprises polypropylene oxide units. 

57. The device of any one o|F claims 46 through 56 wherein the surfactant 
comprises thiol groups. 

58. The device of any one ofpairris 46 through 56 wherein the surfactant 
comprises alkylthio groups. 

/ 

59. The device of any one of clkins 46 through 58 wherein the surfactant 
comprises charged or chargeable gro 

60. The device of any one of claims 46 through 56 wherein the surfactant 
is a Pluronic or Tween material. \ 



61 . The device of any one of dairies 46 through 60 wherein the substrate is 

\ 



a microarray substrate. ^ 
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62. The device of^iny one of claims 46 through 61 wherein the substrate 
comprises at least 1 million bi^molecules per cm 2 . 

Y~' 



63. The device of any^ne^of claims 46 through 61 wherein the substrate 



comprises at least 2 million broriiolecules per cm 2 . 



m7 
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